~—their tour-in-the-Bldg8-complex.—|
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Good reviews

Scientists poring through Spacelab Life
Sciences-1 research say it is exceeding
expectations. Story on Page 3.

Rescue rangers

Astronauts preparing for the Intelsat rescue
are using a new tool called the Errant Satel-
lite Simulator. Photo on Page 4.
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Congressmen
applaud work
oh Freedom

Five members of the House
Subcommittee on Space visited JSC
on Saturday, getting a close-up iook
at the progress that has been made
on Space Station Freedom.

Chairman Ralph Hall, D-Texas,
said after the visit that he was con-
vinced more than ever that
Freedom needs to be built, citing
potential medical advances that
could help discover cures for some
of Earth’s most insidious diseases
as just one example of the work
that could be done.

All five said they would.continue
to try to convince their colleagues
in the House of Representatives
that long-term support of the sta-
tion is needed, and that the nearly
$5 billion that has been spent
should not be wasted at this stage
of the game.

“t think what we now want to do
is to go back and encourage the
appropriations committee to see
what we've seen on this trip,” said
Rep. Ron Packard, R-Calif.

Hall and Packard were joined by
Rep. Joe Barton, R-Texas; Rep.
John Rhodes Ill, R-Ariz.; and Rep.
Jim Bacchus, R-Fla.

The group met with JSC Director
Aaron Cohen and Deputy Director
Paul J. Weitz before beginning

Astronauts Dan Brandenstein and
Pierre Thuot briefed them on the
Intelsat satellite rescue mission
hardware.

Please see FREEDOM, Page 4

subcommittee inembers Rep. Ron Packard, R-Calif.; Rep. Joe Barton, R-Texas;
Rep. John Rhodes ill, R-Ariz.; and Rep. Jim Bacchus, R Fla. The wives of several of
the congressmen, and several staff members, accompanied the group. The new
SSCC addition to Bldg. 30 is about 75 percent complete, and the fifth floor is
expected to be ready for occupancy by September.

JSC Photo by Bob Walck
Chuch Lewis, manager of the Space Station Mission Operations Project Office,
briefs a congressional delegation from atop a stack of sheetrock inside the Space
Station Control Center, now under construction. Listening to the briefing are Rep.
_Ralph Hall, D-Texas, chairman of the House Subcommittee on Space, and fellow

Crew ready as
Atlantis joins
payload at pad

Atlantis dodged lightning storms at Kennedy Space
Center and joined its Tracking and Data Relay Satellite
cargo at launch pad 39A this week following the quick-
est vehicle turnaround since return to flight.

The NASA communications satellite, with its powerful
inertial upper stage that together weigh nearly 40,000
pounds, was loaded aboard the orbiter Wednesday.

Routine launch pad operations began Tuesday,
shortly after Atlantis made the 3 1/2 mile trip from the
Vehicle Assembly Bldg. to the pad atop the mobile
launch platform.

The crew for OV-104's ninth flight is scheduled to take
part in a practice countdown next week as workers pre-
pare the spacecraft's aft compartment beneath them.

Commander John Blaha, Pilot Mike Baker and
Mission Specialists Shannon Lucid, David Low and
Jim Adamson will fly to the Shuttle Landing Facility
aboard T-38 training jets for the practice count and
emergency egress training.

“It's going to be a challenging
mission,” Blaha said Wednes-
day. “The first day is the TDRS
deploy and the next eight days
we’ll spend doing medical and
scientific research to try to
understand better ways for peo-
ple to live here on the Earth.”

Crew members said they are
looking forward to the mission,
which has been extended from -
five to nine days so that it may
serve as what Low called a "build-up mission” for future
long-duration flights.

“| was happy that we went from five to nine days,”
said Blaha, an Air Force colonel who will be making

ATLANTIS

Engineer gets global perspective

his third shuttle flight. “I wish we could stay up there
50 days.”

Lead Fiight Director Rob Kelso said Thursday that,
although there have been three previous TDRS deploy-
ments, this flight remains a challenge because of the

Andy Petro

By Kelly Humphries

By now, JSC’s Andy Petro is knee-deep in
his coursework at the fourth annual summer
session of the International Space University in
Toulouse, France.

Petro, an engineer in the Systems Definition
Branch of Engineering’s Systems Engineering
Division, is there for 10 weeks with 130 stu-
dents from about 30 couniries and professors
from around the world. Together, they are
studying all aspects of space flight, including life
sciences, law, architecture, engineering, sci-
ence and the humanities.

The schedule is heavy, with classes ali day
and more activities in the evenings and on
weekends. And, in addition to their course
work, they're planning a hypothetical interna-
tional mission to Mars.

“m excited,” Petro said before he left June
15. "lt's a tremendous opportunity, as well as
what you're going to learn and contribute as
part of the project, to meet all these different
people from different countries who have their
own perspectives on space programs.”

Petro said he hopes to gain a better under-
standing of how people from other countries
view their future in space, an important lesson
in view of his belief that America won't be able
to accomplish everything it wants to without
international cooperation. The summer ISU
sessions are the beginnings of what will even-
tually be a fult-time university program in a per-
manent location, he said, and Houston is one of
the cities vying for that site.

“It'l} play a big part in future international

Please see PETRO, Page 4

complex coordination required among shuttle, satellite
and inertial upper stage controllers and the crew.

“It takes a big team to launch something like the
TDRS/IUS complex,” agreed Lucid, who has prime
responsibility for the TDRS deployment about seven
hours after launch.

Adamson, an Army colonel and former flight controller
making his second flight, will work with Lucid to ready
the TDRS/IUS systems for deployment. Baker, a Navy
commander making his first flight, will keep Atlantis in
the proper attitude for deployment while Blaha and Low
will monitor orbiter systems. Low, making his second
shuttle flight, also will photograph the deployment.

The fourth satellite in the TDRS network, which pro-
vides nearly continuous communication between the
ground, the shuttle and other satellites such as the
Hubble Space Telescope and Gamma Ray Observ-

Please see ATLANTIS, Page 4

First Freedom software arrives

Group invites applications developers to take test drive

By Kelly Humphries

JSC has taken delivery of an early version of the
computer operating system for Space Station Freedom,
and potential application developers are being invited to
come over and try it out.

Dave Pruett, chief of Engineering’s Systems Devel-
opment Branch, said the new data management sys-
tem software is the basis for the space station’s
onboard computer system.

“We have taken delivery of an internal release ver-
sion of the DMS operating system that is undergoing
development and integration tests right now,” he said.

“We got it primarily because we plan to develop
some test cases for IBM to use in their final testing of
the system,” Pruett added. “Specifically, the test cases
will be written to stress the system to overburden it to
see where it cracks, where it falls apart. We're pretty
sure it will somewhere, but we wani to find out what the
safe operational envelope is.”

The software, now on a personal computer in the
Flight Data Systems Division’s Real-Time Systems
Engineering Laberatory, is capable of running applica-
tions written in the Ada or C computer programming

languages. It will even support multiple Ada real-time
programs, a unique facet of this operating system that
can be demonstrated in the Bldg. 16 lab, he said. The
standard DMS services Ada interface isn't available yet.

Pruett said his group is looking for test users with
space station applications, particularly those in mission
operations and training, because “l know they're inter-
ested, but | don't know who they are.” Anyone interest-
&d in joint compatibility and performance evaluations of
simulated or prototype space station systems or sub-
systems should call Frank Miller at x36487.

The internal release is the predecessor of release
R1, which is due for delivery in November. That release
will be part of DMS operational increment 1, with some
updates. Ol1, the first piece of flight software for
Freedom, is scheduled for delivery in September 1993.

DMS is based on a commercial product called LYNX-
08, which complies with the interface specifications for
POSIX, or Portable Operating System IX. The operat-
ing system will be hidden in much the same way DOS
is hidden by Windows. It provides the basic timing and
scheduling capability for programs running on the
space station’s standard data processor.

JSC Photo by Scott Wickes
The team working with the new Space Station Freedom computer
operating system shows off the new software in the Flight Data
Systems Division’s Real-Time Systems Engineering Laboratory.
From left are Elizabeth Purcell, Ken Westerfeld, Gretchen Brown,
Randy Mitchel, Bill Dwyer, Diana Barber, Andre Allen, Nancy
Adams, Frank Miller, Katherine Douglas and Ted Humphrey.




Page 2 Space News Roundup June 28, 1991
JSC IS

Ticket Wind Dates & Dat

The following discount tickets are available for purchase in the Bldg. 11 Today July 9 Heavens and Learn.” For more infor-

Exchange Gift Store from 10 a.m.-2 p.m. weekdays.
General Cinema (valid for one year): $4.
AMC Theater {(valid until May 1982): $3.75.

Loews Theater (valid for one year): $4.

AstroWorld (valid 1991 season): season, $44.94; child less than 4-feet,
$10.12; cne day, $15.85; WaterWorid, $8.15.

SeaWorld of Texas (valid 1991 season): child (3-11), $12.25; adults, $17.25.

Six Flags (valid until Nov. 17): one-day, $15.95; child less than 4-feet, $14.95;

two-day, $20.95.

Riverraft Trip (July 13-Includes bus transportation, visit to Natura! Bridge
Caverns or Wild Life Ranch, rafting, and barbecue dinner): $35.

Gilruth Center News

Defensive driving—Course is offered from 8 a.m.-5 p.m., Aug. 10, Sept.

21 or Oct. 12. Cost is $15.

Aerohic dance—High/low-impact classes meet from 5:15-6:15 p.m.

Tuesdays and Thursdays. Cost is $24.

Exercise class—Low-impact class meets from 5:15-6:15 p.m. Monday and

Wednesday nights. Cost is $24.

Ballroom dance—Eight-week beginning and advanced ballroom dancing
class meets Thursdays from 7-8:15 p.m. starting Aug. 1. Beginning and inter-
mediate class meets from 8:15-9:30 p.m. Cost is $60 per couple.

Aikido—Martial arts class meets Tuesdays for six weeks beginning June

25. Cost is $30 per person.

Fiction workshop—Six-week Wednesday workshop begins June 26. Class
is from 6:30-8 p.m., and after class events are from 8-10 p.m. Cost is $80 per

persar.
JSC

Technical Library News

These new publications are available in the JSC Technical Library, Bldg.

45, Rm. 100.

The Art of Communicating: Achieving Interpersonal Impact in Business. Bert

Decker; 1988. HD31.C73 D42 1988.

Telephone Courtesy and Customer Service. Lloyd C. Finch; 1987. HD31.C73

F56 1987.

Personal Time Management. Marion E. Haynes; 1987. HD31.C73 H39 1987.
Effective Performance Appraisals. Robert B. Madduz; 1987. HD31.C73 M32

1987.

Team Building: An Exercise in Leadership. Robert B. Maddux; 1988. HD31.C73

Cafeteria menu—Special: Salis-
bury steak. Entrees: baked scrod,
broiled chicken with peach half.
Soup: seafood gumbo. Vegetables:
cauliflower au gratin, mixed vegeta-
bles, buttered cabbage, whipped
potatoes.

Monday

Cafeteria menu—Special: beef
and macaroni. Entrees: ham steak,
Parmesan steak. Soup: chicken and
rice. Vegetables: green beans, car-
rots, au gratin potatoes.

Tuesday

Cafeteria menu—Special: Mexi-
can dinner. Entrees: potato baked
chicken, barbecue spare ribs. Soup:
tomato. Vegetables: squash, ranch
beans, Spanish rice, broccoli.

Wednesday

Cafeteria menu—>Special: baked
meatloaf with Creole sauce. Entrees:
baked scrod, liver and onions, ham
steak. Soup: seafocd gumbo.
Vegetables: beets, Brussels sprouts,
green beans, whipped potatoes.

Thursday

Independence Day—Most JSC
offices will be closed July 4 in obser-
vance of the Independence Day holi-
day.

July 5

Cafeteria menu—Special: tuna
and salmon croquette. Entrees:
pork chop with yam rosette, Creole
baked cod. Soup: seafoed gumbo.
Vegetables: Brussels sprouts,
green beans, buttered corn, whip-

SOAR 91—JSC and the Air
Force Space Command’'s Phillips
Laboratory will co-host the Space
Operations, Applications and
Research 91 symposium and exhi-
bition from 8 a.m.-7 p.m. July 9-10
and 8 a.m.-noon July 11 at the
Gilruth Center. NASA and Air Force
employees and contractors may
attend the exhibition for free without
registering for the formal conference.
For registration or more information,
civil servants should call Jane
Kremer, x32601; others should call
SEPEC at 282-2223.

SFEI meets—Space Famity
Education inc., the non-profit corpo-
ration established to manage the
JSC Child Care Center, will conduct
a special general membership meet-
ing to elect a new board of directors
at 4:30 p.m. July 9 in the Bldg. 30
auditorium. The meeting is open to
all members of the corporation. For
more information or to nominate a
candidate, contact Reese Squires at
x37776 or Mike Evans at x37667.

July 11

Eclipse viewing—The JSC
Astronomical Society will provide
telescopes for the safe viewing of
the solar eclipse from 1-3:30 p.m.
July 11 on the west side of Bldg. 2.
Eclipse maximum (about 66 percent)
occurs about 2:18 p.m. For more
information, call Bill Williams at
x33849, or 339-1367.

July 16
Spaceweek—Spaceweek '91, an
international week of education and
promotion for space activities around
the world, will be observed July 16-

mation, call Spaceweek National
Headquarters at 333-3627.

July 20

Loral Run—The Loral Lunar
Rendezvous Run will be held at 8
a.m. July 20 at the Gilruth Center.
Entry fee is $10 if entry form post-
mark by July 6, $12 if after July 13,
and $15 if after July 14; entry forms
are available at the Gilruth Center
gym office. Volunteers will be need-
ed. Those interested should contact
Len Topolski at 333-5576 or Brenda
Ciary at 480-0257.

Space Fest '91-—The Houston
Junior Chamber of Commaerce will
host a free “Space Fest '91" at 10
a.m. July 20 at the Rice University
Memorial Center, The gathering will
celebrate Houston's key role in the
continuing development of the
manned space program. For more
information contact Terry Jones 529-
2337.

Star gazing—The JSC Astro-
nomical Society will host a Space-
week Star Party, with telescopes,
movies and more, from dusk to 10
p.m. July 20 at Challenger-7 Park.
For more information, call Bill
Williams at x33849 or 339-1367.

July 22

Spaceweek banquet—Space-
week will host its annual black-tie
national banquet at 6:30 p.m. July
22, at the South Shore Harbour
Resort and Conference Center,
League City. The keynote speaker
will be NASA Deputy Administrator
J.R. Thompson. Tickets are $45 if
purchased before July 5, $55 after.
For more information, call Space-
week National Headquarters, 333-

M327 1988. ped potatoes. 24. This year's theme is “Lock to the 3627,
JSC
Pro| sunrool, AM/FM/cass, ex cond, $8K GBO. David, x32791 cr 488- monitor, $975. x36290. Contemporary sofa and matching chair, beige, brown, white, 71 5th whee! travel trir, all alum, seff contained, good cond,

Sale: LC 3-2-2, no MUD taxes, assume, no approval, 862K,
538-2299.

Rent: Lake Livingston, waterfront, 3-2, C/AH, FPL, covared
geck, pier, furn, wkndwkly. 482-1582.

Rent: 6.1K sq f, cath ceilings, poot, Jacuzzi, $650/mo. 333-
7on,

Sale: Dickingon, 3-2-2, avail Jul. x38078 or 538-1217.

Sale: Baywing | condo, 1-1, FPL, all app!, $27.9K 080. Cara
of Paul, 488-0550.

Sale: Baywind | condo, 2-2, FPL. split floor plan, W/D conn, Jim,
x33821 or 554-4357.

Sale/Rent: El Corado Way condp, 1-1.5-CP, WiD, alarm, FPL,
fan, patio, pool, $525/mo or $38K. 486-0508.

Rent: Lake Travis cabin, priv boal dock, CfAH, accom 8,
whly/dly $425/885. 474-4922,

Rent: Lake Tahoe condo, fum, 2BR, sleeps 6, Sept 9-16, $425,
474-5610.

Sale: Egrel Bay condo, 2-2, cov parking, appl, waterfront, FPL,
fan, patio, storage, pools, boat ramp, $42.9K. x30092 or 481-3837.

Sale/Rent: Santa Fe, new 14'%20' building, ¢an be relocated,
$200/mo. Larry, x30428,

Sate: Santa Fe, 3-2-2, fenced on one restrictad acre, FPL,
$124.5K. {409) 925-8760.

Lease: Webster/Ellington, 2-3 condo, extras, $435/mo. Dave,
38156 or Herb, x38161.

Leass: El Lago, 4-2-2, formal LR/DR, den wicamer FPL, fenced
yd, avail Aug 1, $395/mo. Sytvia, 488-7363.

Lease: El Lago, 4-3-2, formal LR, den, lenced yd, avail Aug 1,
$900/mo, plus dep. 353-2893,

Sale: Bayou Vista, west bay lot, good bulkhd, $5.9K. 339-1957.

Sale: Nassau Bay townhome, comp remodel, $59,95¢ OBO.
3334689,

Sale: Nassau Bay townhome, 3-2-2A, FPL, alrium. Vince, 282-
3497 or 333-5598.

Rent: Friendswood, enclosed RV storage statl, 40' deep,
lights/power, reasonable. 482-9396.

Sale: LC, lol 50'xt00'was $15K, now $13K. Fulton, x31663 or
334-1090.

Sale: Camino S0, 3-2-2A corner, &y den wFPL in brick accent
wall, island kitchen, ceramic tile floor, oak cabinets, Sattillo tile patio
witrellises, $74K. x33335 or 326-2582.

Lease: CLC, Pipers Meadow 3-2-2, DR, FPL, gas ufil, fence,
patio, new capet, $795/mo. 482-6609.

Sale: Hunt, TX, 3-2 waterfront, 2200 sq ft, 900 sq f decks,
cathedral cellings, $120K. 280-8792.

Sale: Bay Glen, corner lot, 1-1.5 story, 38R, den, formal
LR/OR, matble entry, FPL, $125K, 480-4469,

Sale: Bay Glan, 4-2-2, cul-ds-sac, Ig lot, spa, formal LR/DR,
fans, $123K. 488-8672.

Lease: Heritage Park, 3-2-2, FPL, format DR, no pets, $876/mo.
282-2787 or 532-1240,

Sale: Lake Placid, near Seguin, 90' waterfront fot, 3-2-2 rock
house, 800 sq ft dock, $93K. 488-7387,

Cars & Trucks

‘83 VW GTI, blk, AC, sunroof, roof rack, port Sony. Andy,
X32503 or 334-2647.

‘86 VW GTI, blk, 5 spd, A/C, sunroof,new brakesitune up,
AMFEM/CD, $4K OBO. Scott, 282-3985 or 286-3922.

'§7 Nissan Maxima SE, blk, 46K mi, custom wheels wiocking
hubs, loaded, alarm sys, $10K OBO. Tamara, 282-4455.

‘87 Toyota MR-2, 33K mi, white. 5 spd, sunrcof, spoiler, ax
cond, $9.5K OBO. Mike, 283-6579 or 332-1617.

'76 Olds Toronado, 31.5K mi, ex cond, $2.5K. John Kidd,
x35561.

‘90 Sunbird SE, sunrcof, rear spoiler, auto, tit, AMFMicass, ex
cond, $3K OBO. Tammie, 280-2257 or (409) 925-1802.

'80 Mercades 300D Turbo, ex cond, loaded, pwr sunroof,
leather elc, 100K mi, $8.4K; ‘85 Chevy PU, V-8, good cond, kead-
ed, low mi, $3.8K. x3775Q or 996-6914.

'89 Chevy Corsica, A/C, AM/FM, low mi, $7.K. David, 262-3972
or 468-4207.

‘79 BMW 3201, 4 spd, wht, 2 dr, $2495. 559-2858.

'85 Pontiac 6000 LE, ex cond, low mi, AM/FM, A/IC, cruise,
$3.7K OBO. 333-4836.

‘79 Toyota, 4WD PU, good eng/irans/mechan, $1.5K. Bob,
x34409 or 393-1670.

'79 Maliby, 4 dr, new tires, 86.7K mi; ‘66 Plymouth Fury lll, 2 dr,
x body, needs eng overhaul, BO. 488-2497.

'68, '69 Corvette, both orig and good cond, aute, A/C, $6.5K ea,
Albert, 583-8737.

'89 Honda Civic LX, ex cond, new tires, A/C, pwr windows/drs,
AM/FM/cass, $8.5K. Jay, x35814 or 5923149,

74 BMW 2002, 4 spd, green wian interior, new fires, new paint,

9768,

71 VW van, rebuill engbrakes, good cond, $2,1K, Bill Huber,
x30039 or 332-6044.

'88 Mitsubishi Precis, 3 dr, 5 spd, AC, AM/FMicass, good cond.
$3K. Phil, 333-7070 or 482-2342.

‘86 Nova, gray, A/C, AMFM, 5 spd, good cond, $3.5K. Rob.
x36441.

‘89 Mazda MX8, 11.5K mi, ex cond, 15/mo warr, $8450 OBO.
Blaine, x32765 or 480-1467.

'84 Cadillac Fleetwood d'Elegance, ex cond, 65K mi, $5K
OBQ. 529-6914.

‘80 Mazda 626, ex cond, 4 cyl, gold, Pioneer stereo, $1.9K,
(409) 925-8081.

'8t VW PU, diesel, 4 spd, 108K mi, AM/FM, new tires, ex cand,
$1850 OBO. Bitsey, x34834 or §46-6451.

‘81 Chevy Camero, good tiresfoatt, needs wk, $650. Steve,
x35923 or 538-2169.

'88 Culless Supreme Int, 2 dr, 2-8 liter multiport FI, & spd, alt
alec, pwr seats, blk, 45K mi, $8.3K. Kirk, 282-2911 or 332-5876.

"85 VW Vanagan GL, ex mech cond, $4.8K. Bob, x32743 or
3035-1865.

"78 Dodge van, 6 cyl, 3 spd, good clutchvbrakes, hvy duty trr
hitch, $1.4K OBO. Steve, 282-3191 or 992-2841.

°78 Trans Am, 23K mi on retuitt 40C eng/trans, auto, orig paint,
no rust, geod cond, new dual exhaust rear tires, $2.3K. 480-4835.

71 Mustang, 6 ¢yl, new paintAtires, needs mincr wrk, $3K 0BO.
Tiffiny, 283-5680 or Gaorge, (409) 938-8911.

*66 Classic Chevelle, 4 dr, runs good. 332-8558.

"84 Nissan 300ZX 2+2, auto, A'C, slereo, $5.650; '80 Pontiac
Phoenix V6, auto, A/C, sterea, $1,950, sell ane, not both. x30092
ar 481-3637.

Cycles

Yamaha RZ350, Kenny Roberts rep, prof eng porting, Mikuni
carb, pipes, K&N jet kit, Dunlop rad, wiike covthelmet, $1995
0BOQ. Huge, 266-0432 or 335-2552.

'80 Puch Moped, 2 spd, runs great, $200 GBO. Andy, x32503
or 334-2647.

"85 350X, Honda 3-wheeler, ex cond, $350, 479-2671.

‘82 Honda, FT500, runs good,new tires/chain, needs new
starter, helmet incl, $650. Terry, 282-3883 or 474-5639.

79 Yamaha, XS1109, shaft dr, disk brakes br, 16K mi, fairing,
ex cond, $300 OBO. Wally, x38440 or 326-2664.

Boats & Planes

Sensenish 74 DM6-0-58 aircraft prop, overhauled, yeliow
tagged, fits some Beech, Piper, PA-18, PA-22, PA-28 serles alr-
craft, $900. 538-2299.

Loran, Sitex, Keden C navigator, $175 OBO; slalom ski, O'Brien
toumament, 66" titanium oore, $160, ex cond. 554-2728.

25 hp Evinrude, elec start, new, $1.4K. Jerry Craig, 283-5311 or
420-2936.

‘85 Checkmate ski boat, 350 Meic dr 260 hp, custom trlr, ex
cond, $8.5K. Curtis, 450-3146 or Randy, 333-6568.

'70 Ceronade 25, new mainsail wicover, 2 jibs, depth sounder,
compass, 7.5 hp O/B, wicontrols, good cond, $5,500. John, x3-
0217 or 484-0395.

‘84 Mark Twain, 19', open bow, 200 hp, /O Mexc, good cond,
$4,25. 480-9159 or 488-9080, X3661.

23" Sportcraft boat, 2.6 fiter OMC Sea-Drive eng, wirdr $4.5K.
474-3077.

‘79 Pearson, 23, w4 salls, autopilot, 9.9 OB wiglec sinl, VHF,
AC, 2 anchors, head, stove, shore pwr, extensive invt, ex cond,
$9,500. 479-4963.

New, hard back copy of “Flying VFR in Marginal Weather," 3rd
edition, by Daryl E. Murphy, McGraw Hill, 1991, $25, 532-1072

'83 Renken 18", sailboat, roller furiing jib, 4 hp aux, galv rr,
sleeps 4, good cond, $4K. 339-3476.

83 Humer 34" sloop, Westerbeke diesel, furling jib, VHF, D/S,
KM, A/C, stereo, ex cond, $44K. Dale, 334-3393.

77 J-24 racing sailboat, restored, new hardware, rigging, nid-
der, kee faired to min, trlr coated wizinc and paint, 4 hp Evinrude,
$125K. David, 929-7120 or 332-9044.

Audiovisual & Computers

NEC 286 8 MHz PC, 640K on mother board plus exp card
w/2Mb installed, 20 MB HD, 1.2 MB and 360K FDs, math copro-
cessor, oplical bus mouse, EGA wimutti-sync monitor, DOS 3.3,
tatest NEC BIOS, will sell as unit or indiv parts. 480-6797.

Software, games for Commodore 64 computer, widoc, {oy stick,
BO. Bob, x36527 or 482-6730.

Casio BOSS, SF8000 electronic scheduler, new, $100. David,
334-2766.

BM XT compurter, 640K memory, 30 MB HD, 2 floppies, color

Commodore 128 PC, 1571 FD, 1902 color video monitar, joy
sticks, games, 128 also runs 64 mode, $350. Edward, 486-1093.

IBM computer, prtr, monitor, 20 MB HD, $900. 333-6009 or
{409) 935-4950.

Commodore 128-64 computer, color manitor, disk dr, prr, SW
ingl, $550. 286-8417.

PG Tools Deiuxe 6.0, new, 525" and 3.5" disks, incls data
recovery, HD backup, DOS shell, deskiop manager, $50. x30852.

Kenwood home stereo, KRV 77R receiver, 70 watts per chan-
nel, $140; Sony CD car stereo, pullout, $300. Eddie, x34580.

IBM compatible 286 AT, 32 MB HD, 1 MB Ram, 1.2 MB & 360K
5.25" FDs, 2 ser ports, 3 para ports, 1 game port, 101 keybd, 14
CGA celor menitor, Epson FX85 prir, some SW, $795. 482-8998.

Commadore 128, 1581, and 1571 drives, Star 1000 , 1528
printers mouse, modem, 50 disks, 1008 pregrans, $550 all o part.
Rick, x33856 or 488-3527.

Apple lle, w1 MB, $300, Sony Trinitron twimonitor, $250; 3.5"
disk dr, $100; Imagewriter, $100; Piotter, $100, accrSW. 992-1661.

Grundig premium hi-fi stereo, 4 spks, tumtble, cass, amp. 992-
1466.

Seagate HD, 20 MD, 3.57, MFM, $125. 474-2654.

Musical Instruments

Clarinet, Le Blanc, Nomnandy, ex cond, $150. 554-7083.

Two keyboard Wurliizer organ, $100. 534-4957.

Gibson elec guitar, ex cond, wicase lbanez dist pedal, Crate G-
10XL amp, $250 OBO. Kris, 558-2325.

YYamaha studio piano, black lac finish, $3200. 463-5297.

Pets & Livestock

Baby hand-ad cockatiels. Linda, 484-7834.

Free: Doberman/Shepherd mix, 2 yrs okd. 644-2616.

Free: Tibetian Terrier, 10 mo okd. Shelia, 334-3958.

Free: yellow lab puppies, born 5/5/91. Scott, 280-0465/(409)
935-6605.

Free: fuzzy, frisky kittens. Rebecca, x37441.

Free: blue-grey tabby kitten, fitter trained. Terry, 282-3883 or
474-5830.

Chestnut Gelding, 15.3 hands, HurterEnglish exp. rider, $2.5K
OBO. 333-0989 or 482-1376.

Free: Tabby male. 3 yrs, neutered and declawed. 333-7150 or
488-52684.

Househeld

Kenmore port DW, $250; toaster over, $20; full size headroot-
board, $75; anfique dresser, $400; buffet, $350. x36776 or 645-
6890

Frigadaire relrig, lg upperfiower drs, ice/water dispensers, ice
maker needs repalr, $300. 482-1582.

Wicker dinette setwid chairs, $300 08O, 480-6913.

DR table wichairs, $85; VCR wicable, $70; sm student desk,
$12; 4 poster hdboard and bed frame, $50. 333-6204 or 996-6731.

Hat and umbrelia ree, 5' tall, $25; 28" md marble table w/2
chairs, $95. 326-2221.

Lg red velvet afio love seat wimalching lg arm chair $2.9K. 326-
2221,

Blue Queen Anne seftee, $90; china cab, lighted glass drs,
$300; matching buffet, $200. 644-2616.

King sz bed, $75; matching chest of drwrs, $25; Weber covered
BBQ, $25; sofa bed, $400; eoffee and 2 end tables, $100. 333-
5179.

Cueen sz watetbed, padded side rails, bishelf hdboard, htr, ex
cond, fight oak, $100. Eilean, 244-9730 or 484-0958.

New GE Space Saver mictowave/vent a hood combo, never
used, $250 080. 338-1337.

18 cu ft Whirlpool refrig wice maker, white, $150. 480-5130.

Queen sz waterbed, hir, 10 dwr slorage pedestal, was $500,
now $100. 337-6406 or (409) 849-3791.

BR suite, 3 yrs old, inc queen sz bed, 3 drwr dresser
wihutchfmirror, 2 nightstands and tallboy chest of drwrs, $100
QOBO. 282-4532 or 286-8524.

Couch and leve seat, ex cond, $100 OBO. 282-4736 or 286-
8524 after 5 pm.

Papa san couch, $100; 4 poster waterbed, $350. 996-9632.

2 end fables, cofiee lable, $60 each, OBC; rower/ exerciser,
$75 OBO. 482-7607.

Bunk beds w/matt, chest, new, i-shape sleep and dress center,
was $780, now $340; new wood desk wichair, $69, 337-5868,

7 pe dinette, § wood/padded seat chairs, §° fable w/wood tres-
sel, laminate top, was $329, now $210. 337-5868.

2 yr old sofa and love seat, $350 OBO, great cond. Lisa 282
5255,

Stratford sleeper/sofa, rust, good cond, $170. Mike x34710.

Playpen, sm, goed cond, $35. Mike, x34710.

$200. Robert, 483-3742 or 554-6631.

Port-a-crib winew matt, ex cond, $45; wi china, white,
embrossed Patrician pattern, 40 pe, $225; dollhouse kit, “San
Francisco” townhouse, $60. 486-0898.

Stratford couch and chair set, $300; cotfee/end marble inlay
tables, $100/ea; Curtis Mathis stereo/ radio/record changer, $75.
488-3588.

Dinette table w/4 chairs, brenze smoked glass top, 48" dia,
$115. Tony, x35966 or 488-3238.

BR set, full sz bed incl mattbox, mirror dresser, & drwr dresser,
nightstand, good cond, $900 OBO. Tandy, 488-5870 or 286-3019.

BR suite, antique green, full sz, mirror dresser, 5 drwr chest, 2
nightstands, $700; GE DM, built-in w/pot scrubber, almend, 10 yrs
old, needs adjust, $70. Magdi Yassa, x33470 or 485-4788.

Couch, chair wiottoman, $200; full sz bed wihdbeard, new matt,
$65; rattan glass rectanglular coffee table, $30; rattan md dinette
w4 chalrs, $230; brass coat rack $5; brass cedar cubed chest,
$20, all for $500. Rob Keiso, x35483 or 480-2097.

Contemporary BR suite, inc! triple dressermirror, pier cabinets
and lighted bridge, fulliqueen bkease hdboard, no matt or frames,
$750. 483-5297.

Photographic

Nikonos IV, under waler camera, equipped w/Nikor 35 mm f2.5
fens, new cond, $250. David Cree, x38370 or 471-3256.

Mamiya RZ 8x7 polarcid back, $200; motor winder 11, $200;
Minotta Masxowm 35-135 mm (Sigma), $100; Maxum 7000 EP-7
and 8P-7 battery packs, $10 ea; Maxxum 7000 case, $10. 282-
3517 or 482-4247.

Minotta XES, 35 mm SLR, 1.7 50 mm Rolker fens, 80-200 mm
mitakon me zocm lens, Vivitar aute 2600 Flash, bag and acoess,
all $250. 4816172,

Penta-X ME super 35 mm SLR w/50 mm F1.4 lens and 35-175
mm zeom wimacro lens also indl Vivitar flash and canying eass, all
$150. 482-3428.

Wanted

Want Nintendo games. Jerry, x37486 or 545-8325.

Want carpool from Alvin (FM517 & 35), non-smoker, aliemate
driving or pay for gas. Scot, 283-5611.

Want rocmate for 2+2 home on Galv bay, $250 a mo plus haf
util, no child, avail June 29. Fran, 333-6277 or 339-3562.

Want inexpensive car or truck, no rust buckets, repairs on mech
Bys ok 3381337,

Want Children's Construx Plastic construetion kits. Jim, 337-
2638.

Want good used brick, fair price. 480-3424.

Want roomate to share 4 bedrm house in Friendsweod, $330
mg incl rent and ytil. 996-1933.

Want non-smaking roommate, no pels, share 2-2 condo on El
Dorads, WD, tennis ct, wt rm, $250 mo plus half util, Kory, 37623
or 996-5327.

Want to form carpoel San Leen to Nasa, 338-3278.

Want full set of golf elubs, irons, and/or woods, good cond.
Jamas, 333-7174.

Miscellaneous

Fender Rhodes elec piano, $15%; Peavy 8 channel mixer, $300.
Jim, 333-7690-0r 847-1963.

Infinity Quantum Jr speakers, 12" 3 way, $200 OB80; Recoton
MTS TV stereo decoder, $100 BO; Connelly comp Il water ski
wicanmy caseivest, $100 OBO. 997-2069.

Windsurfer, Kerma Osprey, 11, ASA, 185 liters, mulicolor full
batten 4.7 sall plus 4.0 leamer storm sail, $500; tulle car racks
wishort roof line kit, $100; Sailboat stanchion racks, $30. Lili,
x30962.

16" Alum V-bottom Lone Star boat witrr, 9.9 Johnson moter, 0
hrs on power head, $500; Seagull sailiboat moter, $100. Jim 554-
2063 or Claudia 244-9643.

Boy's Schwinn bicycle 21", $50, 332-1725.

‘76 BMW R-75 motorcycle, stumpjumper mountain bike, $1.1K.
996-9191.

Man's Raleigh Pursuit, 12 spd, quick release frant wheel, ex
cond, $225. Marie, x30898 or 468-5614.

'85 Blue Honda Elite 150, 1197 mi, ex cond, $550; 30mm
Minolta 1.2 lens wicase, new, 488-1785.

'90 Rascal 200 elec scooter wAnnk lift, new $2iK. 488-1262.

Ski machine fitness master, calibrated dial provides variable leg
resistance wisturdy ss cable, sturdy chrome-plated arm poles
wipush-button height adjustment and indiv resistance settings, was
$350, now $150. 480-6797.

Hvy duty custom wkhench, wi4 drwr, shelves, back pegboard,
overhead flourescent light, vise, wired for elee, $350. x35125 or
286-8650.

$2.9K. 476-9092.

Seiko comb analog/digital wateh, blk/geld, many func, ex cond.
$75. 554-2727.

Alaskan fishing trip, 1-545-9511.

New gold watches, one blk face wi2 diam, was $150, now
$110, one widiams circling face, was $260, now $175; three sofa,
ex cond, chalrs, eonsole TV, WID, desk, cotfes tls, end tbis, gas
slove. 282-4507 or 458-8350.

AT&T answering mach wiremote message, $40; Canon ¥-50,
used Iitie, $150; bike rack for two, $30. Tamara, 282-4455.

President & First Lady all inc), lile time charter gold member-
ship, $1.5K OBO, 532-3507.

Weoden monk's chairs, $49/pr OBO; sheepskin seat covers,
bugket seats, $354r; man's 10 spd bike, $19; will rade king mat-
tress for queen; computer books. 337-3406.

Quality weight bench +150 Ibs cast iron wt set, $100, Mark,
%31443 or 480-9229.

Taylor made 9.5 tour Dumer wHMA0 gold shatt, $125; ladies
taylor made 12 degres driver, like new $75. 487-1654.

Bimini fop for GJ-7 Jeep, blk, as new $50. 644-2616.

Luggage Roval 3 pe, bright pink, $75; Am Tourister 2 pe, brown
$50, or $115/both; new stainless stee! kitchen sink, $25. x32866 or
538-1443.

Riedell men’s bik ice skates, new, sz 7, $30; girls white Riede!l
ice skales, new sz 1.5, $80. Bill, x38574.

Turboman oriental tug, 4x6, red/olue, $950; lg wooden baby
cradle, $45; Dahon folding bicycle in bag, 3 spd, $75; Seass port
washer, like new, was $399, now $200. Stan 339-1152.

ULTRAX radial GTS tires, raised whifleflers, P225/70 SR15's,
$100. 554-2267.

18", 5 bolt mags wimeunted Eagle GT tires, fits Ford, set$30%.
Hugo, 335-2552 or 286-0432.

Marantz stereo center, $300; 19" remote color TV, $150; dinetie
set, $300; bench wis, and bag, $100; men's 40L suits, $50/ea.
333-5179.

Sears Healthmaster, manual treadmill, new widigital readout
spd/distance/time/calorie bum, $100. x32010 or 554-6743.

Coleman camping tent, canvas, new, $39 OBO. Joe, 944-4581.

4 ton auto air jack, $250. 339-1957.

Saltwater aquarium, 40 gal, wistand, light, giass top, Eheim fil-
ter, $275 OBO. Crystal, x35711 or 480-4821.

Salwater aquarium, 75 gal, w/stand, Eheim liter, htr, coral
access, ex cond, $550; Marcy Monster wt bench, wiext bars, ex
cond, $55. 483-9552.

10" Rockwell thl saw, 2 hp motor, ex hvy duty for commercial
use, $100 OBO. 338-1337.

Dan Wesson .357 stainless 8" barrel, w/dx Bumis LE.R. scope,
sheuider holster, $150, David, 282-1972 or 488-4207.

RAM Teaditional golf clubs, 3 PW, new grips, ex cond, $100
O80. Rich, x34818.

4 Chevy t4" Rally wheels wirings and centers, 2 have tires,
$50. Wayne, x32568 or 486-7141.

5 x 18 x €' dog run, $100; 50' roll of 6' chain link fence, $50;
king sz mal¥bx springs, $50. Bruoe, 431-2296.

Hickok Model 0S-121C Navy Osdilloscope wispare parts $100.
Jim, 554-2063 or Claugia, 244-9643.

Mazda RX7/12A side draft intake manifold and Weber 45
DCOE. $300. Bob, x32350.

Ping Irans, goif ciubs, 2-9 plus PW and SW, like new, $400.

-7643

King sz waterbed, $50 OBO; 2x Bayonet mount teleconverler
for 35mm camer, $20; fry daddy, boxed, $10. Sharon or Mike,
x38451 or 554-40186.

Antiques: wheel chair, wooden, back, seat, armrest, and
footrest; sewing machine; lighting rods. Ruby, 783-9164.

Treadmill non elec spd, distance, imer, tension, $85. 333-7180
or 333-9581.

Moving boxes, $1 ea. x38711 or 538-1642

Fisher Price baby bathtub, ex cond, $10. Sharon, 480-2646.

Wuritzer cigan, backup rhythem sec, lemer casstapes, three
keybds, $600; designer bar, wine rack, two locking cabinets, mar-
bie top, mirors in front, dark walnut finish, two stools, $500. 532-
2158

Turbo 400 auio frans, good cond, $75; Briggs engine lawnmow-
er 3.5 hp, rear bagger, used 4 seasons, bags ind, $75. 280-0850.

Singer sewing chair and cabinet, was $2K, now $200. 488-
2101,

Sears Beta VCR, 21" TV; Honda lawnmower,;
Craftsman edger; Sony cassette video recorder/player; Kenrmore
WiD; GE 19" TV. 996-9191.

Detta 10" matorized industrial miter saw wireud 60 tooth car-
bide blade, $175; sofa sleeper, ex cond, $200. 485-7054.

Neloo sewing mach, hvy duty, access, manual, in finished floor
stand, wAokding lip. $275. OBO. Glenn, x38673 or 480-2000.
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Exceeding |
Expectations

Quality science
data indicates
SLS-1 success

By Kari Fluegel

any adjectives could be used to
describe the success of the
Spacelab Life Sciences-1 mission,
but Mission Scientist Howard
Schneider uses only one.

“Outstanding.”

“All the investigators — the human and the
animal investigators — were extremely happy
with the results,” Schneider said. “The mis-
sion met and exceeded the investigators'’
expectations.”

SLS-1 was the first space shuttle mission
dedicated solely to life sciences research.
The 18 life science experiments focused on
the human body’'s adaptation to the micro-
gravity environment of space and studied the
cardiovascular, cardiopulmonary, muscu-
loskeletal, immunological, metabolic and neu-
rovestibular systems.

These systems display the most pronounced
changes in space flight, Schneider said.

SLS-1 also was the first Spacelab mission
managed by JSC.

“With everyone that | have been able to
talk to... all were extremely happy with the
amount of data and the quality of data,”
Schneider said.

C. Gunnar Blomgqyvist, principal investigator
for “Cardiovascular Adaptation of Zero
Gravity,” said SLS-1 went extremely well and
credits the efforts of the crew members for
the quantity and quality of the data.

“We had a very large data stream and it's
good quality data,” he said. “The crew did an
absolutely tremendous job of getting every-
thing done.”

One of the many bonuses of the flight was
that more crew members than planned were
able to participate in several experiments,
thus improving the statistical significance of

the information.

Dr. Dwain Eckberg, principat investigator of
“Influence of Weightlessness Upon Autonomic
Cardiovascular Controls,” said the significance
of the resuits seen in his experiment was
enhanced greatly by the participation of the
three orbiter crew members as well as the four
payload crew members.

“We got excellent data,” he said.

Eckberg added a quick logk at his data con-
firms the hypothesis that the body’s baro-
reflex function — the normal reflex system
that regulates blood pressure — dete-
riorates during space flight.

Pre-mission planners ear-
marked several activities in
case in-flight anomalies delet-
ed some of the scheduled
experiment activities. How-
ever, there were no prob-
lems that seriously ham-
pered the data gathering
and crew members
were able to conduct
the reserve activities
anyway.

Crew members also
were able to collect body
mass measurements and urine
samples from all seven astronauts — again
more than planned pre-flight.

“To daie this is the most complex investi-
gation on the renal-endrocrine system ever
conducted on a space flight crew,” said JSC’s
Dr. Carolyn Leach-Huntoon, prinicpal investi-
gator for “Fluid-Electrolyte Regulation During
Spaceflight. “This crew is the first where we
were able to collect these important meta-
bolic samples early in flight.”

Crew members also completed all the essen-
tial blood draws during the flight. Many of the
draws were time-critical due to the use of trac-
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ers that will allow investigators to track their
course as they are metabolized by the astro-
nauts, Huntoon said.

The eight animal experiments also went
extremely well, according to Dr. Ken Baldwin,
principal investigator for “Effects of Zero Gravity
on Biochemical and Metabolic Properties of
Skeletal Muscle in Rats.”

“Based on the general vibes from the investi-
gators, things look quite promising,” Baldwin

said.

Early analysis shows the general mus-

cle tone of the animals were compro-

mised during spaceflight, he said.

He added that tests indicate the

amount of time it takes the

muscle to recover upon
return to Earth is greater
than the time spent in

space. Analysis will con-
tinue over the next few
months.

.. _Afew anomalies did
appear during SLS-1,
but those were over-
come. Early in the
mission, the Gas

Analyzer Mass Spectrom-

eter experienced some problems,

but Schneider said they were not unexpected.
The GAMS was used to analyze crew mem-
bers' inhaled and exhaled gases for three
experiments. GAMS are sensitive, if not tem-
peramental, instruments even on Earth due to

the difficuity of maintaining a vacuum, he said.
Knowing this, mission managers manifested

a back-up GAMS which was put into use so

crew members were able to conduct test proce-

dures later in the flight.

Problems with the Spacelab freezers warm-
ing were managed by switching blood and urine
samples from one unit to the other. The proce-
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dure worked very well and all the samples were
returned in a scientifically valuable condition,
Schneider said.

Columbia may be back aon Earth, but
SLS-1 is not over. Crew members will go
through several post-flight tests cver the next
few months to track how their bodies readapt
in the iong-term.

Investigators, however, have begun the
momentous task of shifting through the moun-
tains of material harvested from the seven
astronauts, 29 rats and 2,478 jellyfish.

Some of investigators have made some early
speculations about their findings based on the
data seen, but all are cautious about making
assumptions this early in the analysis stage.

More than 200 individuals from around the
world are participating in the science data
analysis.

Schneider said investigators will give a quick-
look report in about a menth 1o be followed by a
90-day report later this year. Findings should be
ready for publication in about a year, he said.

About 200 papers already have been pub-
lished regarding the research done in prepara-
tion for SLS-1.

Investigations into the body's reaction to
microgravity will not end with the publication of
the SLS-1 findings.

SLS-1 will be followed by International
Microgravity Laboratory-1 mission in February
1992, the Japanese Spacelab mission in
September 1992, a second European
Spacelab mission in February 1993 and SLS-2
in June 1993.

SLS-2 will repeat most of the human experi-
ments to increase the sample size and statisti-
cal significance, Schneider said. The experi-
ments will be adjusted slightly, based on what
investigators have learned from SLS-1.

“| am absolutely delighted for the agency that
everything worked out 5o well,” he said.

e ’./
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Top: Dr. John West, right, and Dr. Gordon Prisk watch data coming down from Columbia for their SLS-1
experiment “Pulmonary Function During Weightlessness” in the Science Monitoring Area at JSC. Left:
Mission Specialist Rhea Seddon takes baroreflex measurements in the Spacelab. Above: Payload
Specialist Drew Gaffney, left, holds still while fellow crew members Millie Hughes-Fulford and Jim
Bagian draw blood.
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First Advanced X-ray Astrophysics Facility mirror shipped

The first mirror for NASA’s
Advanced X-ray Astrophysics
Facility space observatory has
been completed and shipped, and
the second won't be far behind.

Hughes Danbury Optical System
of Danbury, Conn., shipped the first
of AXAF's 12 mirrors June 12 to
Eastman Kodak of Rochester,
N.Y., for assembly. The mirror will
be paired with another already in
its last polishing cycle, which
should be shipped by Sunday.

The shipment of the mirrors
marks the culmination of a chal-
lenging 2 1/2 years for the AXAF
program. The emphasis during this

JSC receives
humanitarian
‘Academy Award’

JSC recently was honored by the
“Academy Awards” of science,
engineering and technology for its
affirmative action activities.

Dr. Joseph D. Atkinson, director
of the Equal Opportunity Programs
Office, accepted the Humanitarian
Award on behalf of the center.

The awards program was spon-
sored by the National and Greater
Houston Area Technical Achievers
Academy, a project of the NTA
Houston Chapter.

in total, 18 awards were present-
ed at the Aprit event,

Experts to examine
space policy debate

A panel of space experts will tack-
le the space policy implications of the
latest studies and the space station
debate at a Spaceweek public policy
forum sponsored by the American

Institute of Aeronautics and
Astronautics.
The forum, called “At the

Threshold: Impacts of the Augustine
Committee, Synthesis Group and
Space Station Debate on America’s
Future in Space,” will be at 11:30
a.m. July 18 at the Gilruth Center,

Confirmed panelists include JSC
Director Aaron Cohen; Joe Allen,
president of Space Industries
International and a member of the
Advisory Committee on the Future of
the U.S. Space Pregram; David
Black, director of the Lunar and
Planetary Institute and a member of
the Synthesis Group; and Glynn
Lunney, vice president and general
manager of Rockwell International-
Houston Operations.

Reservations are due by noon July
15. Lunch is $7 for members, $8 for
non-members and $6 for students.
Call 333-6064, 283-4214, 283-6000
or 282-3160 to reserve a space.

initial phase has been to produce
the first set of mirrors and validate
the manufacturing process. The
most sophisticated activity was
development of the highly complex
measuring (metrology) stations,
used te characterize the mirrors
and guide the polishing activity.
AXAF will use six nested pairs of
mirrors to obtain high resolution x-
ray images of the universe.

Based on preliminary data, the
first mirror pair has an angular res-
olution of 0.37 arc second, better
than the 0.5 arc second resolution
objective. The expected on-orbit
accuracy will better by a factor of 2

due to weightlessness. The smaller
the resolution, the more distin-
guishable are the distant x-ray
sources.

During the fabrication of the first
two mirrors, extreme care was
exercised to ensure that the mirrors
are shaped correctly. Several cross
checks were used 1o validate the
process, including comparative
analysis across metrology stations,
self-consistency checks and end-
to-end x-ray testing.

One such cross check detected
a minute error of 0.03 arc seconds
in resolution, which was traced to a
single sign reversal within the more

than 200,000 lines of computer
code used for metrology analysis.
This discrepancy already has been
removed in the second mirror.

The AXAF team, comprised of
Hughes Danbury; Marshall Space
Flight Center; Smithsonian Astro-
physical Observatory, Cambridge,
Mass.; and TRW, Redondo Beach,
Calif,, is extremely pleased with the
excellent quality of this first mirror
set and the demonstrated capabili-
ty of the metrology system.

AXAF is the x-ray component of
NASA’s Great Observatories pro-
gram and is tentatively scheduled
for launch in the late 1890s.

other satellites in the future.

£

JSC Pheto by Andrew Patnesky
SPIN CYCLE—STS-49 Mission Specialist Pierre Thuot practices getting a grip on
the spinning Intelsat-VI satellite, something he and Rick Hieb will be doing on-orbit
next year. The tests also are helping develop the techniques that will be used to
approach and grapple the satellite using the shuttie’s robot arm before attaching a
kick motor to boost it into a useful orbit. Thuot is working with the Errant Satellite
Simulator, which emuiates the mass properties of Intelsat with five degrees of free-
dom, in Bldg. 9B. The Johnson Engineering-built simutator is capable of mimicking
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SOAR to feature
latest advances
in space flight

The latest advances and discovetigs in intelligent sys-
tems, automation and robotics, human factors, life sciences
and the environment will be spotlighted July 9-11 at the fifth
annual Space Operations, Applications and Research
Symposium and Exhibition at the Gilnith Center.

Twenty-eight sessions focusing on more than 140
papers are planned to highlight the progress and the future
of the five disciplines.

SOAR is sponsored jointly by the U.S. Air Force and
NASA, and is alternately hosted by the Air Force Space
Command Phillips Laboratory and JSC. SOAR is the
responsibility of the Space Operations Technology
Subcommittee of the Space Technology Interdependency
Group and is jointly chaired by Dr. Kumar Krishen of JSC
and Melvin Rogers of Phillips Laboratory.

The conference will start July 9 with welcoming address-
es at 8:30 a.m,; followed by overview presentations on
intelligent systems at 9:30 a.m.; automation and robotics at
10 a.m.; human factors at 10:30 a.m.; life sciences at 11
a.m.; and environment at 11:30 a.m. At 3:30 p.m., Krishen
will moderate a panel on technology requirements.

A dinner session is set for 6:30 p.m. July 10. Keynote
speakers will be Maj. Gen. Robert Rankine, Arnold Aldrich
and JSC Director Aaron Cohen.

Technical exhibits will be open July 9-10 from 8 am. to 7
p.m. and July 11 from 8 a.m. to noon.

Gamma Ray Observatory takes aim at first target

NASA's Gamma Ray Observ-
atory has taken its first data from a
scientific target of opportunity, the
Sun.

Controllers at the Goddard Space
Flight Center decided to reposition
the 17-ton observatory June 7 to
gather data from two X-class solar
flares that occurred June 8 and 10.

The X-class is the largest and
most powerful type of solar flare.
Solar flares are temporary outbursts
of intense solar radiation that have
been cbserved blasting hot loops of
gas more than 430,000 miles into
space. These high energy out-

bursts have been known to disrupt
the Earth’s magnetic field and
cause interference with communi-
cations equipment and electrical
power distributicn systems.

While much is known about the
composition and magnitude of solar
fiares, surprisingly little is known
about the thermonuclear processes
of the dynamic solar phenomena.

The flight operations team com-
pleted the maneuver in about nine
hours, a fourth of the normal time.
The fast action gained 23 additional
hours of observing time, allowing
GRO to capture data on the first

flare that otherwise would have
been lost, officials said.

All four of GRO's instrument
teams reported receiving good data
on the solar activity, the most sensi-
tive high-energy measurements
ever of the Sun.

The repositioning of GRO
demenstrates not only the flexibility
of the spacecraft but the efficiency
of the planned target of opportunity
pregram, officials explained. This
program, they said, allows the sci-
entific community to position the
spacecraft toward significant celes-
tial events that cannot be predicted.

In addition to solar activity, other
examples of this type of event
include supernova or other
unplanned gamma-ray events.
Science operations for GRO, in a
287 by 280 statute mile orbit, began
May 16 with the observatory point-
ed toward a puisar in the Crab
Nebula. Plans call for a full-sky sur-
vey expected to last 15 months.
GRO was faunched April 5 aboard
the Space Shuttle Atlantis and
deptoyed April 7. Its mission is to
search for highly energetic gamma
rays emitted by some of the most
violent processes in the universe,

Atlantis crew will turn attention to medical, science experiments

{Continued from Page 1)
atory, will replace one of the existing
satellites that will be parked as an
on-orbit spare.

Once TDRS is deployed, the
crew wilf turn its attention to medi-
cal and scientific experiments.

Among the medical research
planned is the collection of more
data on possible countermeasures
to the adverse affects of space
flight on the human body. Blaha
and Low will run on a treadmill
daily to test how well in-flight aero-
bic exercise expands the dimen-
sions of the heart and increases

plasma flow, combating orthostatic
intolerance that can cause astro-
nauts to feel faint upon return to
Earth. Adamson will not run, serv-
ing as a cantrol subject.

Low and Baker will participate in a
repeat of the lower body negative
pressure experiment which pulls flu-
ids back into the lower body. The

.ST5-43 experiment will test how well

a combination of LBNP usage and
drinking large amounts of fluids prior
to reentry improves the astronauts’
ability to readjust to Earth’s gravity.
Scientific work will include collect-
ing data with the Space Shuttle

Petro studying in France

{Continued from Page 1)
cooperation in space and | think
that's very important to long-term
cooperation on Earth as well. | think
it's important for JSC to be represent-
ed in this kind of activity and it's a
real honor to be in that position now.”

JSC has had a student at ISU
every year since its inception. Pstro
was chosen from nine applicants.
Petro worked five years for contrac-
tor McDonnell Douglas before joining
NASA five years ago. Lately, his
work has concentrated on develop-

ing a new personnel launch system.
“it's going to be really beneficial to
my job in systems engineering to be
involved in such a multidisciplinary
program. We have to bring together
all the different parts of a project,* he
said. “This program really emphasizes
that — a total systems approach.
“One of the things that | think is
important to do when you get an
opportunity like this that not everyone
can be part of is to share it with
everyone as much as you can. I'll
definitely try to do a lot of that.”

Backscatter Ultraviolet apparatus for
use in calibrating weather satellites
that continually measure ozone lev-
els in the atmosphere.

The crew also will work with the
BioServe-ITA Materials Digpersion
Apparatus-2, which enables biopro-
cessing, cell and development tests
in microgravity.

“BIMDA gives biochemists and
biologists quick and easy access to
space and also gives them the ability
to have a muititude of samples,”
Lucid said.

Lucid said the crew will refly the
Protein Crystal Growth experiment,
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this time concentrating on growing
crystals in a “big batch” so that scien-
tists may study the structure of crys-
tals grown in microgravity.

The crew also will be working with
the Space Station Advanced Heat
Pipe Radiator Element-1l, which
Adamson said is an important tech-
neology for Space Station Freedom.

“Systems that we currently use on
the shuttle require pumps and ener-
gy to run. (SHARE-II) is based on the
fact that it can live in microgravity,
and it uses such small forces as cap-
ilary action and surface tension to
move a combination of fluid and

gases,” Adamson said. “You've got
no pumps, no power applied. You
just stick one end of the pipe in the
hot part, where the avionics are, and
the other end out in space and the
process of vaporization and conden-
sation transports the heat out and
radiates it into space.”

The Optical Communication
through the Shuttle Window experi-
ment will test an alternate communi-
cation link between the aft flight deck
and the payload bay.

Managers will meet July 11-12 to
decide on an official launch target.
Launch is tentatifvely set for July 23.

Congressmen visit JSC

(Continued from Page 1)

Space Station Projects Office
Deputy Manager Carl Shelley dis-
cussed the station program and
showed them through the mockups
in Bldg. 9B. Space and Life
Sciences Director Carolyn Huntoon
brieted them on results from the
recent Spacelab Life Sciences-1
mission and JSC’s work with biore-
actors, devices that enhance
human tissue regeneration for
medical research.

Flight Director Reb Kelso gave

the Congressmen a tour of the
Bldg. 30 Flight Control Room.
Chuck Lewis, head of Space
Station mission operations, and
Jack Seyl, chief of the Space
Station Ground Systems Division,
showed them the under-construc-
tion Space Station Control Center
that shouid be ready for partial
occupancy in September.

JSC was the last stop on a tour
that included Kennedy Space
Center and Marshall Space Flight

Center.
NASA-JSC



